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ABSTRACT : PROBLEM TO BE SOLVED: To increase the strength and ductility of a steel sheet by 
composing it of steel with a composite structure contg. C, Si, Mn, P, Al, B, V, Nb and Ti 
and allowing each constitutional structure to have specified Vickers hardness. 



SOLUTION: This steel is the one having a compsn. contg., by mass, 0.003 to 0.04% C, 
0.01 to 1 .0% SI, <3.0% Mn, <0.05% P, 0.005 to 0.1 % Al and 0.0002 to 0.003% B and 
moreover contg. one or more kinds among <0.1 % V, <0.1 % Nb and <0.1 % Ti, in which 
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Vickers hardness, i.e., Hv2/Hv1 is controlled to >2.2. 

COPYRIGHT: (C)2000,JPO 



I^'i^u i[i II IB curopean search 
Report of EP O&rZUC^ r 
Your Ref.: nsCP - 

a9)H*if#i^jt (jp) 02) ^ 1^ ^ $^ (A) (iDmthmmmn 

#i^2000-nff795 
(P2000-119795A) 

(43)^18 H ¥^£12^ 4 ^25 0(2000.4.25) 



(51)Inta' 




F I 


T-7>f*(##) 


C2 2C 38/00 


3 0 1 


C 2 2 C 38/00 3 01 A 4K032 


C 2 1 D 6/00 




C2 ID 


6/00 Y 


8/02 






V 

8/02 A 


C2 2C 38/14 




C2 2C 38/14 








mimomQ ol c^bm) 


{21)ffll^#^ 


«#K¥l0-292479 




000001199 












^mO¥\0^ 14 H (1998. 10. 14) 




mm^mmmm r ti a sis^ 
















#F*EKii;«#iTa5#b^ *itS^ 






































(74) A 


10006-<'8?,8 








#5|± /JN# (ni.*5) 











(54) [^ajo^^i;] Mtticffin&rfas^-&mi^M*iy:^©ij^ 



(?7) i^m 

[US] tg*(7)DP^Tr i phase m. "^^^A Y 

Ti%/48+Nb%/93+V %/ 51- 



imm^m C, Si, Mn, p. Al, B(7)^t'^ 

%/12-N %/14>0 (1) 

h'^y:^-xm^(^itl (Hv2 )/(Hvi ) ]*i2. 



(2) 000-119795 (P2000-119795A) 



c 


0. 


003-0. 04%. 


S i 


0. 


0 1 — 1 . 0%. 


Mn 


3. 




P 


0. 


0 5%iy.T (0%^-g-tf) 


A 1 


0. 


00 5-0. 1%. 



Ti%/48+Nb%//93+V %/51- 

\Hm±mmi<^ o *> . ^nm-c- 5 o %12J.±{± f t -.x 

i!§ ( H vi OJilTiO^fU ■J^=fAy 

|,f-:/^-XlI§ (Hv. ) i}i2 5 0lll±C0mm*^^^^ 
±iaf>y^-X?l§iOi:t [ (Hvi ) / (Hv 

1 )]*i"2. 2m±T'r')i>;i:^trti!fc-f-i.?itti-fti'L 
IS. 

[ Ji 3 3 0 % . mMT 5 0 %i:j,_h{± 

;P • 7 X 7 h TS) 0 . ^cDfi!ico«{i . 1 

0 n m\:::f<7ym.itm-^ti\^ L-kr7)v^>-^^ vt^^ 

i-^Y {^-f:iT^ 'vi? • 7x7-<^5r■i'^■r••^>i^/^)■ 
t^^ h mikm 1 1 fz\i 2 (cia«ioit-^ii»«. 

m^twztmut. Ae3 ,4a±coisEtJi]^L/^ 

f*. Ae3 ,.S~Ael ..S«7)ia:gt'- B.^3§ L . St^Ae 

1 ;;55f^?iO?fiJSt?ta]-tl. ^ i: t J: 0 >K U a'^hyP • 7 x 

hhlH^-Xx^-^ Y{,z2m%m^^l>tMz. IB 

^a-- 6 0 0 'az%.m^ ^ t J; 0 . U • 7 x 
hfcit/m-^x-^-f M^ItV, Nb, Ti^M 

®tl.^t^<. Ael fi- A e3 m2 mi^MT^ 

tmMm-fh ; 1 1: J; 0 , Mia^°'J ^■■■t/i^ • 7 x ^ --r h 

^'i^lTWSl 0 nmliLhcOKatt^WaiS-li'&fc^^ 
5 0 OT;J^^Tfcm^tLTlH^-;?.■r■^^ hSrv;l.-r>-^ 

<-f^-f h (a;^ -y^ ■ 7x7-f 
m^^mrzi-mm. Ae3 m±<Di^mx-m^^imiJ± 

® ^ *IT L . A e 3 .ir^A e 1 ii^2aST-H.ffii^ LT 

**^> A e 1 .^Mm(7)^mx-mM Ki^mii^L.^o :ii')v 
\,z. \^:^~x^i-^Ymz^m^^^mit^^. ^(n 



B:0. 0002-0. 003 hMZ. 
V : 0. l.?mT ( 0%^#^^rl^) , 
Nb : 0. l%yT (0%&#^^l>) fciL^Ti : 
0. l%y.T (0%^^^^rWO j;0*-g>l¥*^'^^S{fli 

%/12-N %/14>0 (1) 

f*. Ael .iF-6 0 0rcO^JST-«oT*^^MSit- 
ii^ffl L- . rft 'J rJ'^/L- ■ 7 X 7 ^ h i VIB^-J'.r^^-f 

M*ii:v, N b , T i %.wmmkm^^'±. ^div^xx^ 

TbIBI t . i L < {ii^PslBi-ri. ; h ^ < , A e 

A e 3 ^.ey^imamx-mmmfh ^h^z^'o.m 
le^K u -7x7^ vM^^mm i o n mj;i±c7) 

aWiHHifS-ti:. \>Fy^x:5 0 oriy.Tt:^.^iJLT|B^ 
-f^;? ■ 7x9^ ^^-^^■CiJ:V^) ti^§Htl>i;ft 

[ if 6 ] 11^ 1 S fz\t 2 t3iB« t /i^b^Jt^^^^ 

S^^TL. Ae3..if-Ael .>iFC0?aST-- a.&^tT 

•//^ ^> A e 1 ^Mm<rymX^^ 0 r i^^j? L . *f *J 
• 7x7^ bh|H^-X^+^ ^t2ffl^-M$^i:l.i:^ 

Ael *-6 0 0-Ct7)2aST^KoT*^'^>Mja*t' 
^^WL. 7x7^ hfej:l/^IB:t->'->-r^^ 

M^ttV, Nb, Ti5^F$Mllitj^»^ff!±i§-tJ:. v^v^ 
Tl^telESL. iL<(4?%P9lJ±@-t-i.^J:^r<. Ael 
jS-A e 3 jScO 2fflaSi^-C-SJn^MM1-|. ^ i t =fc 

"9. Bf^ia^'Jd'-^/^■ 7x7>f htft^^Sfii onm 

y'i?(m'm\mmM^^. ij:v^f4 00-500 

7x7-^ ^^^^-C^)J;^^) {z^^^hhMz. ¥^ 
[00013 

ti:~b-^-ifzmnfmm.(r)i^-v A h ^jit ^ -^o^D^nr^ 
-Mm>zm.fd-zm^m.(m^^^m.^M~fhh(r)-x: 



[00 0 2] 

1 ) ^ yjmi>zWi^m^ 'J 7-^-o(tl.^r5£, 

2 ) < Lxmt^htm. 

4 ) ■ mmmmmmL. WM^sMm 

[ 0 0 0 3 ] ffi^-. m:^':^\.z3::hwmm<mm^znm 
■fitz}sb. 'mn±j^^v^^<r>m^\:znthw^^^ 

[ 0 0 0 4 ] i 3 Ltim^m^'&h^mm^^zm 

[ 0 0 0 5 ] ±iS4)c7)¥^ffit:oV^T{±. TR I P (m.^ 
isbXtLX. DP [Dual -Phase : a (^Uaf'^/P- 7 
Phase (« + «' +^-f't-f b) a. -^-f-t-^ b (« 

[0 0 0 6] h.ro*\ ^^lii>(7)i|iO©:KfflT-3^§affl 

^wm:M 'omLx^it. wmco-^mxirnKtzmii 

^^-f I>ti0t LTiJlfflStiTV^^ I F (Interstitial 
Free) Mc^tlUK amP^mzmimt LXM^^'t^ 

i.<^x. anmzmmcmi^^x^m^zum-tth<7)x 

(mnm t LX(r)amm:mzx ^mm-w^yy 
x\ihhnmmx%hi)K mmo^mmmm-^^vA 

Ti%/48+Nb%/93+V %/51-C 
?1§ ( H vi ) *m OOT^OtK'J a'i-fV -yxy^h 

(Hv, ) 3i)^"2 5 0mJiOffl^*^^^ 
0. ±MV:^y:^~xm<^it [ (Hv2 ) ./ (Hv 
1 ) ] 2 . 2 JJl±t'$> I. i ^ t^^i-j&^-S) S . 

[0011] ^mMxm-th±mmii. m^t^F e 



3) 00 0-119795 (P2000-11 9 79 5A) 



ht^'f^-^z^f^i^tiXV^m^j:. mi^zmlyOl'i^^m 

-EttA^ yxfMi^ ^tLi.mmmmmmt ixirm 

[0007] zti^cD'^xi,. TR I pmim^m ■ u 
^mmmt txm^z^xh o . mm^t tx^ix 
mm^zm^m^tM^hii^. b^^t>K <%mm'^f%m 
wMmmmmiib'o^mmt ixmrntx o t L.^^Ji^\ 
xmmmm^tLX v ^ s c a lisi ( mmmmkm ) ^ 
cGLisn CMmmMim^isb^^^^m) ^m^^xmrni 
j^obLxh. ict+r) 2mmxmmzj:m im 
^mt 4 0 0TiS:mx'<^m. i5xr/^(7)mm& 
^zxhK^i-^ hm.tm'M^r<7)^i,zmi!bxmm 
iw-titzib. xmm^zm-^m^x^mnmxit 
mmx'^^j:\\ 

[ 0 0 0 8 ] 0 . i^mwM'^'smMmM&.m^ 

^m^^Zi5\^X. ^CODP^Tr i phase <^ 

^TR I Y>miZ3^hm.&-m\imyxt:^-tm<r)=^ 

[0009] 

mzm^Lxt£mLtii,(7)x%'^x. ^^r^nmit. 

P r i phase ^^i-^hMm CStt 
i^L. J-OTRI Pii(CEitt^V^(4,lil^±[lI§3i 

m-m'&myxi^^h-mm ■ mmm^mmmm 
izt^zh^. 

[0010] 

<7)x-^ fz^mMi<zMj^ h wm.zmd-zm'mM-^imm 

UUi. WM%X\ C : 0. 0 0 3-0. 04%. S 
i : 0. 0 1~1. 0%. Mn : 3. 0%&T {0%i 
^ts) . P : 0. 0 5%OT ( 0%^#O) . A 1 : 
0. 0 0 5-0. 1%. B : 0. 00 02-0. 00 3 
Xm^^'fhtMz. V : 0. l%liJ,T (0%^^^ 
^l^).Nb:0. l%tJ[T (0%^-t^^V^) 
Ti : 0. l%JilT (0%S:-^S^V^) k^^^mt^h 

^mtz-tn-^tmrnt-ht^^') . 

%/12-N %/U>() (1) 

xmh-^j:\\ 

[ 0 0 1 2 ] ii^^. ±M-km^m<^oh. mmx5 o 
%a±±^^i^m.^ : 1 0 nmoi-i^^mimmiiiUz 

*s 1 0 n mi:jrF<7)!mimtimtii Ltz-^)\^'ry^4 V t 



;(4) 000-1 1 9795 (P2000-1 1 9795A) 



[0013] ttz^%m(^mmii. ±§miif^.w ■ m 

[0014]®Ae3 ^M±:iELmztmLfzm. Ae 
3 .if-Ael *cr),^St-B.mftL. Mt^Ael ^jm 

i-^ h^lZ^^^i^^mit^^. ^V^TAel .tSr^6 0 
or.(cffi#1-|.;^(.:j;0. 7x7^ hi3 

J;li^'IB^-XT:>-^ M^tV, Nb, T i^^S-ft^^iSr 

fc5r<. Ael ;S-Ae3 2 ffli&El^T'lIM^ 
tl.; ^t-J: |f^fEx^■°'J:^•■:^./^ • 7x5^ h^ic^i^ 

-;lr:^^ h^^c^^iftbWiSISI?!^^. 0 or 

VO l,Z^,^^lt^^l,Z^ OnmJilTO^ 

® Ae3 .■5lLlii7)aST-«^rBlJ±®SrllTt. Ae3 
A e 1 }^<7)im'Z—mn L T A e 1 ;±^5|liic^ 
iSMTmM 'Omt&l.^'J -dirjv ■ 7 X 7 >f h i: I0:t 
-Xr-^-f hi3 2f@:^M$1i:i.tSt. IB:t-XT-^-f 
-ecOf^. Ael i[~6 0 0 

7x7^ b*3it>'la:t-;^r:>-^ hrttCV, Nb. T i 

mm-lZ.hts:<. Ael jit~Ae3 ..S{7)2ffi?aEl^ 

-cmnmmh :it\,zx^. Bui5*?'J -7x7 

A Y^\,Z^mm^ 1 0 nmI,:Jl_hC0^g-fl:!f^&ffffi§^i-|. 

0 o''CJ.:iT^^,#.^^L-cia:t-7.T■t-^ v^-^ji-^ 

^^T•^.J:V•>) 0 n 

® A e 3 .■^.liLii<7)^^T»iiP^J±® Sr L . A e 3 

&mx'mn D mi^L. t-v ^-rn ■ 7 x ^-f h ^: ib^ 

M*It:-^^fi!t:a-^?i^l:§-tt. -e^^f^. Ael ,^~6 0 0 
Vco^S^mx^mi'yXt-^mSLtX'<%&L. r^•-^;^ - 
7x7^ hfcJ;U^IB5i--Xx-t^ M^IfcV, Nb, Ti 

i^msmth Lb^<. Ael j^.'-'A e 3 *i7) 2 



^TWJni^MM-t-S. ; .t (c J: D . Mie^KU • 7 x 
7^ b4'tC¥*^S@l 0 nmi.:JJi£7)mft!fe|^^^S-^|;lT 

0 0-50 o'ccoimm^^-^-^imzm 
^^-f h {^-(~T^ ■ 7x7^ ^^-i■^T■■^) j: 

[00 15] 

x\ ^^isjcfettsTR I pii(cEM-r«.?iffi ■ mm 

C , N^T i ^(cj: '9.^afM5!l.> LTllS-ri' 

am I F f[:LTlXSffli^®tt^ftftTt-fL{f . iiSSS 

[ 0 0 1 6 ] iy.T- ^mm^zisv^x mf&m-'-SLmim 
^j:f^^^fzm^mmi>ztmixv<. *^bj 
izm^xmmcoit^i&^^r^nbtim^mhMz-th . 

[0 0 1 7] C : 0. 0 0 3~0. 0 4% 

c{i. m^mmzi-yifm2m {-^ji^y-^^ i-. 
■j-A v., KA-^^ ■ 7x7^ h) mmm^z 

V. Nb, Ti^^«:J:l.t;fai5S'fh#ffl&4i-l>?^c 
W^^^h \,zl± 0.003 -yr^r tm(f ^ h 

^'rh(Dl>Z'Z^tj:Y, Nb, Ti^fc-O^M-fliMMTC 

<'5ri,fi!i. m\mm<7>m.ffym±\,zi:'^xw'mz^^ 
^msim.zts:h(^x\ 0. 0 4%m:jfpi^r(m{f 

[0018] sttco■^gT&p&illLoo^;ft^l3S'^tmffl*^ 

at;:^#§it-i>di.-r'j;Off^ti^ci«±Rmo. 0 
3%x^hh. 

[00 1 9] S i : 0. 0 1-1 . 0% 

0 . ^c^7)^.■^^^^I^#$^i■§ 0.01 %m± 

L. ^lffl«iOh'>/;&-7:li$ (Hvi )?:110OT 

i<zmm-th zhtimm\>z^j:hm-^x-^j:< . mmwm 
y^t:rfomzT-^'v^^m^t^<tph<Dx\ i. o 

TWit 0 . 4 %. J: 0 *T S L I '^iPm 0 . 2 § . 
[0 0 2 01 Mn : 3. 0%tJlT 



!(5) 000-119795 (P2000-11979 5A) 



T-^J*^r7E*T't> D . Mi. Ael ,'^SJ±<^ ia + 

r ) 2 mm<^)&m^-§i:mi> z t (c i o . 2111111^^ 

m^'itlizliO. 3%ia±. j:0*fS L<{i:l. 0% 

a t7)t' V ^~7.m^ H V 1 ^110 OT(-:MIJ|I^-§> ^ k 
0 %y.T. Mfc*f i L < {4 1 . 0 %}iXrmth<^ T' 
[00 2 n P : 0. 0 5%iy:T (0%t-i-O) 

<ipm'^. mmmz^^■^^t^zt^im^'rhK^x' 
$)0.±Pifi^o. 0 5%. XKintKuo. 01% 

[0022] Al : 0. 00 5~0. 1% 

A 1 {4, m&Ttmt IX 0. 0 0 5%&±. X ^om 

KliO. 0 l%i:j±^^^^hZt:b^!mX'$>hioK 

0 - 1 x^mixMrnizt^^^x i ^i^l;^±(^mmtl 

^fm^htL-^^Xt-^)X^^< . TJl^i-^iY^'^R<^)m 

±izx ^xmmzmmmR^it. ttzmmmmm 
mifzk^i'zmmyxjumt o ^&:x^m'^m^ 

If&tiii^^tX < ^coX\ 0. 1%OT. J^imtK 
{40. 0 5 %i:lTt:Wi. -S TS> «. o 
[00 233 B:0. 0002-0. 003% 

{4. m?Jx^^mi^x^^i\:Mmm<^n^<-t^tz 

rTi%/48+Nb%/93+V %/51- 
[0 0 2 7] ±15^(1) i4. 7x7>f 
(DWMC. N$-|l^.g,iOt'i^g=5rV. Nb, TicOT 

i5s**^gy^-ri.i>^o-c-S)0. m^coc, NmizfBtx. 

V, Nb, Tico#*i5&i_hie5<;(i) c^Kf^^ii^tta 
iz^^^^i,:itmM<Dmi'¥b^j:i>. fIL. C. N* 
t:*fLTV, Nb. Tii^-i-*i3&^'^<^r'9igr.Sfc. 

ttm^*s<c7)t\ ifef^L<{4±iase(i) x^i-tEmco 

fi(40 . 0 0 2%iy.T. =fc L-<{40 . 0 0 1 %g 

[0028] :^mMxmm-tmtnzm^<mc^7m 

{4±iB<7)3i 0 T'S> 0 . ^B£5)S4II^Wt:: F e T^«im 

TMmx-hit>\ i^-ox^^^i-iztmK. fim^mm 
(Hvi ) fc. ■7)i'ry^4 hi5Xx/<^-r^ h «^ 

(Hvj ) C7)j:b [ (Hvj ) / (Hv 

1 ) ] $2. 2*}itLTL*o«^4^y3'W- 7x 



IF- a t-thtzi^^z . -mc i)mu ixn^Mtm 
T Lf^mm^mm- izt m ii\ z (omtcm^z 
i> . B{4c {■zRh'^xmTr^mit ixnTt-mmmm 

mmmmmibxi^mm^mi^^mi^ 
»t- 1., <! d itim^^izm$^^hiziio . 0 0 

0 2 %y,Jb . XmjtKHO. 0 0 0 5 %a±:t^^ 
ith^<^^Xhht^. i^O. 0 0 3 %T-M Ailft {iMfn 

mmm-yx^^it ix < h(Dx. o . o o 3 
T. X mt L<{40 . 0 0 1 5%mzmii^^x 

[0024]V, Nb, Ti t^t-ymmxh{}'-t£< b i>l 

ziii^<^)7tmi±. ^^miziiv^xmm^j:Rm%:mfztm 
Mimxh § . m^<7) I FM. #(C4 4 0 M p a»:/,T 
<mm(^iFmx'ii. zirhcojtmit. c, n^hs-t 

rt(;:^^B-^tff!ii§ii:. Hlffia^'J^JS «4±#§ 

v^-5#:^<^;^^mifflio^fc Lxmth . tfzmw 

^b^) *§^S;J:oT{4»^f;fffi§ii:. 

[ 0 0 2 5 ] ; d L)^#ffl^^(I^«$■^l>^;(4. ± 
ie3ac07c*<7y>^r<hil-9^. lfiL<{4h-^;!/ 
T- 0 . 2 0 % tUi. X >mt L<liO. 15 %0J:#* 

[0026] u^t. ±si^7mimmxhht-i>^m 
i:zmati b^z vmiz^j:im^ '9-c^< , ^-rs'i> ^: 
s^H^a*# L < miixm^^it^iE< cox\ ^-^ 0 . 

1 %WF^z^l^j:Wiimi^^^^\\ 
■C %/12-N %/'14>0 (1) J 

h^-i\:7m^T^£mzi^^^^thzbimtf^j:im 

{f^A>^V\ L*^L. Cr<7)*D<iI?^{tft<?)/h$^r7c 

So 

[002 9] [AJifflil] ;KU:f-^/U- 7x7-f h (J^Ji 

b-mtotix\.-^^. ^zx. w^mm^mmmtt^ 

imit^j:^^j:^\ ^ZX-^^^MXlt. V, Nb, Ti^ 

mmmm^^amt/^'mb^j:^ti^. a^i,z±§sjcm<D 
mmitmm^mm-ti bmm^tmz txmm^ 

[0030] tti. Ta^Jzi'-j-lU- 7x9^ h («) 

mmtn 0 o%«ic . N</)±xi)^m^\:mb ixm 
iiiix\>^mmiFmxu. M-^mm^z^i:>i-Lm^j: 



!(6) 000-1 19795 (P2000-1 1 9795A) 



*ifmai<:o?s${ifc' vTi^-xsi^f H V 1 2 o&Ttimm. 

[ 0 0 3 1 H^tc. ^2ffit Lrto-^/try-^f-f h . < 

MJi^th^ t ^zx -yXT^hmmThitK rmvuc 

t V , N b , T i ^Od^f |5g;?)ii5ufci6, ii®fl:(':^ 

■[00 32] [tftti!!?!)] m.-'^^my.^^^mmmm 
nm\mmzi.-)X'ii^j:d . mfrnzt^iTEUinvr 

U^a^SfflL. ^mMz-:>%m^l 07JfST-5«ifar 
W± 1 0 n mU±t^ I. ^ t fL/:: « 1^ 

¥i^5Sfii 0 nm^s^. 4m^cn>mmL^t t 

[00 33] [?s?$] I^S^wajW^i-^TC (iJil^ 

N) *^[l,^$ix:^^;KU3'"-:^;t' ■ 7x7^" b (a ) cOf'-y 
(Hvi ) {ill OOTt-\ +^H;:^«T-fe 

\z\t. 7Mmmz^->xmm\jtmiam>-m^ 

C (fci-yN) {4T%^@*n OnmiJiicO^^®^ 

^Kx\-^h. 

[0034] Lii^L. ifWfi<m< 0.04 %m<^^ 
*ti4. 'mm\t<^7i-^zx "ommmi^Tt^zw^c^^h 

.r t \immxh '9 . (c(4 V , N b , T i 

-ftllDj; D^r-g.S'&^faiit^S (¥J%f4Sl 0 nm*}f|) ^*Jf 
%^^xm^\t^^H-^h^)ii:^'mtts:h. BD^. 

Si^tZ A>1"b- -7 ;?;7-Xi!$*iH V 2 5 0&±(^mW 

10 0 3 5} tfz. &±<7)mmm mm ■. m^mit 
+mii!,mt. ■ ^m^m^mi^zitc^ncnm^ 

X-Mmi^Lfz-^mmc'^mm (■t^t.*>i£CM^) 



( H V J /H V 1 ) ^ 2 . 2 m.{Z^h ^ i: 

. mmt-'ommmt ( T S X E l : l 7 O M P a 

Hvi )-if3. Ojyjit'TSxE 1 *• 1 9 OMPal^JJi 

\,z-mh^tmmtts:h. 

[0036] [^E^fr] ^%mxi<±. mMi±±}mw. 

^Ae3 *l.:i±>L-. #KDt:i7t'3T{i:-a.Ael * 
- A e 3 .-ir rBlc7)i£JSiEi]f«^ t T 3^)^ A e 1 ^JMCO 

m.xmM 0 L . 2 iBJ^T-cDj5S;^^-5>ii mzunt 
c ) ^f£3i$iti> >! >: (c J: '9 . <%mjmz'iihri^^mm 

[0037] fipto. V , N b , T i J; ^t^:hm:[mm 
mmii. <%w-wmm<^wmxhhKt m 1 mmm 

'9 1^X14 A el A e 3 j^.com. MtLKUl 

oo-^soov-ff^mmizimi. mzAei .s&^f^viicos 

Etita L ^Cf^. A e 1 6 0 0 'C-ri. ^ t ^^'i^Jg h 
^S. ^il{4. 

3 ) i®ll§t:^-ri.X^r-;i.Jii^{;^§^^rV^1i 

[ 0 0 3 8 ] i^^. itMTSi®tfctti.^JR o^as*^^ 
mxmm^mmmmi. mmc mm^uz^^ 
xh. t fzmm 0 iEM^^imwx mmmmffin^-ri^z 
mmc, mm^Lxij. ^<7)mmLmmtLx^m 
H^H%$-^i. b . ^Mmiz^Lx\>-^fzmm , ntm 
m^^9uru>{ (V, Nb. Ti)*«^oi^r^ 

^lfflaO?SE&Hv 1 2OOT. ^f^L<{4Hvl 0 
om:$iJtPTt==^<^r-g.. 

[0039]-:^. mmTmx'c , nti^^i^zm. 

mh LXl^^LX\^i>b. nW-W^Mi'm^zlt. 

mwm^x^m^m^hx^ 1 ma^mtLx\-^fzm 
x\ mmmrnxuc, Nii^^izm-m^mtixtnn^^ 

^Xi5<'£^Wi^h^. 

[0040] ig§±i5t-{4. ^imt^-MibhfzibmrSz 

mm.mizmmm-^^z-^v^xm. ora^^^w^t?^ 
(om^m^^:W<.fz^K ommu o ^motc\:-^M^^x 

mMitmmiiZAeS ,.^~Ael .^.^?aSt«LT 
<i> A e 1 M^cr)j§^iZi^& L . ^TA e 1 6 
0 0 r t:ffiit-ttL{i\ ±fai: Pl«<7) 2 fflii-il h IH*-X 
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[004 1] L^^L. -RmmmmmTmimmc , 
^mma ^zmmitmm^mtii't^(^T. a e i 

Ae3 A<r)mTmmth:iti3^'Simt^j:h. ^rfe. CA 

[0 0 4 2] tfz. mmmmm^zAei -Ae3 }km 
<r)a + r2 mmx-um t r ib r (cc , m nm(r)7m^m. 

xav^x^.. <%mk(mi^¥Bim.i^^A e 3 * * @ i. -s. 
mMz%t-Mmmt. mm^m (^Jiy-y^^ 

h., K><-^^ • yxy^h) htm 

[ 0 0 4 3 3 ffi:^. mm^Bj^m&mti^A e 1 

It. mz. V, Nb, Ti^B«$n§SgB^a?a^lr±# 

^^i,7im:hmt\\^ixxi-^mi-zm^x . mmmikm 

■f . %ii^it(DJW..mi>Z^j:l. tfz. Ael .^.^:mi^jMi 

Etsjii^ L^v ^ t . mmtzc , M n mtimtuzm 

V) *^«L*<^ro. ■^%mzmM.m.(7^hhmm.iim 

[0044] HISifBMI&SJS* .Ael i-^A e 3 .-SO 

\m^^m%mxmmc , n ^0*1 ^asttom 1 ^ « 

L^C^M^kil^^&iifiiSI-^ . ; iOfif . A e 1 ;S~A e 3jS 



i^rMD^ Litft. IB r 5 0 0 'Cy.TT-ffi1^ L X 

^ -y^' ■ 7x^-^ ht^ro. minm-ittmm'^xmit: 
m2m^^mi, 5 0 o-cuwtmz-^^^itisb 

o # <^*D < A e 1 **}iiO^JST-SJnii IX h mh^j: 

[0045] 0419. (CAL^CGL^ 

(C, MnC0ii^tL7t-7;UT>"9-'f 
-f-r-f '?/^ • 7x7-f h ; V, Nb, Ti^^UMi 
S^f;ftiitTW>/^S-Ai-l!f4L^^) Arl * 

~ A r 3 A£7)^T« D L . itSmi^SJDf^t-A e 

[0046] 

mm,(^)xutc< . m ■ mm^rmmzm-^^ tnmm 
xmm^mMtxmm-ri> ^ t i>^ig-c$) 0 . 
i^mtii^^mcommmm^z^ttii . 

[0047] 

« 1 ^z9jki-mm^mmnmmwxmi ix^^^, 

Sljt L , ^ffll ^TJ?$ 3 0 m m 4 T'fflffiE L 

f^. mzm^4. oxamtxmmE.%uz. mms.m(D 
tt±{f . m^f^ . mm 0 ^#=& mm it^xwrn 

[0048] J^V^t-^;a5!iatT*^'^J?$ 1 . 2mm^ 
ftfflL. mSMm<7)CAL. CGL9-f yOt-hAN'^ 

[0049] nMz^mu<o^mmmt^mmi^m 

4iZ7jst. tcmmUmii. 1 . 2mmC7)J I s 

5 ^mn- ^ ffiffl L . n 3 ^Tt^ffit^ x-^xwmtfz. 

[0050] 

[^1] 
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*ai?*<t;<v.Nb.Ti^<lllS»(*flS2fciau 

[ 0 0 5 4 ] ^ 1 ~4 j; TAcomiC^m-C'^ 6. No. 

1 (±. c-^^r*:*^' 0.01 %(Di&mmr;i^^;v vmv 
ni§^mim<. mi m^m^a ( i Fit^tix^^^^v^y 

T S X E Ui 1 3 2 M P aTS) 0 . i^U'^/WiO^S 
[00 5 5] No. 2{i. ±iSNo. 1 tm-mii-X\ 

mm.il) (^wf\Ft:x<tmzmMi%mmm^&m^^ 
ffi<. mi mmmt^a^ m2mmm-^)i''r>-^^ vx 

h^h ^X\ ^{i 0 T S X E 1 1 4 7 MP a t\ W 
[0056]No. 3i>. ±iSN o . 1 , 2hn-^7t 

<^%m^m^^<. m2mt^<A^A Yxhhi,<^xh 

0. TSXE Ij&^l 4 0MPaT-\ ^{4 D?!^ • Stt^^" 
[00 57] No. 4ii:, C-g-^ij&iQ . 0 1 5 1 %£0 

mMm^m\^fzi:>(^xhttK c, Nii^m-mm^ti 
/i7x9^ h mr. m^^ibx I F-atm-t) ti^ 



i; !> Hit 5S-f J; o T * /l T V ^ ^ c7)(0 , T s 
X E 1(4 1 5 6 M P a h fi< ■ SttA^ 

[0058] No. 5{4. JilENo. 4mt^j^^X 
h D . A e liilT^ 7 0 0 r 

UZX V ^^-V^^^ii^. iiM5P^^T-EI?f C LT 
I.O ^^i^}^®f*7 8 or-(:-2»Ji#fifc*^A>^-#4[i 

^MJaiiS^ -y^ffiSiOlMI^M^t . mi ffi«(4 I F 

-a I. fzmmc iimm^Bmmmiz 

S^ffffiL. mi fB(4I F'f[:Lrv^l>^w;S^-t^ai^ 
^tlXn^ 1 10liLt(7)m^^a (i:J.T. IF- a + PH 
>:iB-r) fc^D. TSXE U41 53MPa«ffiV« 

[0059] No. 6J4. ±iENo. 4, 5fcls!tJt^^ 

^T-{4S) *\ mwi%mm!^u.n'i^mi a e i ..s- a e 

3 7 5 0 'C. MX 0 ffii^iSS^ 700ri;^l>^ 

bizx^. m:mx^-^^^mi^^^^^ tm^z. m 
mc, mtTii^z^^m^Lf^mjmm^^tL^. ^ 

m<%mLXt^ioAel *~Ae3 .■±f<?)^i0 2ffi^t-M 
M-rS . m 1 ffi{4H V 1 1 0aT(7)WiWj: IF- a. 
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^-^h 2imm'^hhfi.m s >< e u± 1 7 o m p 

[0060] No. 7~10{i:V. T i gsaPM. No. 

1 1-1 3ttT i , C riilsSDil, No. 14-'16{4N 

b , T i 'mm^^v^fmxh o . men o. 6 h inffi 
\mm,m<^m%.w^^^^\ ,«s-Ae3 ,-sF^to7 5 

0 'Cfc L. 0 'mm.^ 7 0 0'Ct;^1-2, ; t 

X D ^^t^sis L i <7)Th ^ . n^mmA e 1 .^r-^ a e 
3 j^,cr>mff)2 mmTmmn^fzN o . 9, 10. 1 

3 , 16, 19. 2 Ot1±. H V 1 1 0OTO^«=Sr I 
fzW^^j:m2m\,zk^ . TSXE U^l TOMPal^JLh 

[ 0 0 6 1 ] ^fciit^f L. w^iti.wim.'^wm 

i:1il«ffl<7)igsSJt5&m«+^3'^ix2.No. 7, 8, 1 
1, 12, 14, 15, 17, 1 8-C14. V^1^i>TS 
X E 1 35n 6 0 M P aMmi&^M^lti-'l i^tlTiJ 

[00 6 2] No. 2 4-2 7i4. rft^'ilC, Si, 

Mn, Aimmmm^mix^-^^tzi^.m&pfS.. 

^l^zK^-^tzm^w^LXUi,, ti-zNo. 2 8{4. CS.ti^ 

T^^'t^fzmtiim^^izt;:^ k^iizmms-m&^ti 

■r\ TSXE l3&n 7 0MPa*?ii?)ffi(,^'(l^S^t. 3S 



[oo63]No. 21 {4. mm^mmm-h ^ ^ 

/&\ ')Ilel^#0^[]S!l^^<I' //a e3 ,i:5m±i0 9 O O V-Th 

htz>^. mmrrmi>zmimx9M(^mMifi5 o%n 

(fcitXT i N ) c7)S^Wl±i*^'S3; 0 . T S X E 1 
[0064] No. 22{4. mMM^^M^^'^m^A e 

m-ch o 7t hirmmimzwm c t i 

yA M^S^^ftBLT LioTtTtJi^. TS X E 1 ffl//® 

[oo65]No. 23 {4. mMmmmmxh-^fz 

ifi. M^B#f5jPfi?ag® *^"Ael .t&iy.Ti07 0 Ort-fc 

^X'h 0 . TSXE 1 ■li3&^iS<5SS ■ m^j^yy^zm 

[0066] 

CiiilBt-'THlfflrHvl 1 0l2iT<7)$m^rI F-« 

SMS. yt'S?J^ j; <S)tt 

[HI ] ll®JtML/c»yill^#&iS0H-tl.^ci6^Oh 
[112] mmMl^\^tzM^^^^mmhfdihcry\i 



30mLt-*4Bint 



; 20t:/s ^ 
: 20'C/s ■» 



| »)»:50t:/hr| 

~ lAel~60QX3 f 



I ^3#=iB I 
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(72) (72) ^Bj^ mm W)\ 

(72) ^B^^ BIft Fj5'-A(##) 4K032 MOl M02 M04 M16 M17 

mmm\WMm\m^ w^^'m^ mx mi m27 a429 m3i 

FMSIEfSD^idMltmi^ ,«35 A«6 BAOl CB02 CC04 

CDOl 0)03 CE02 CG02 CH04 
CK02 



